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Tém tit — Ngo gai con goi mui tau hay ngo tau, ¢6 tén khoa hoc
14 Eryngium foetidum L. thudc ho Hoa Tan. Trong nghién ciru
nay, hat ngo gai dugc thu mua ¢ Thanh phd Can Tho dugc nghién
ctru vé thanh ph?m héa hoc va hoat tinh sinh hoc. Két qua xac dinh
thanh phan héa hoc bing GC-MS cho biét, thanh phan hoa hoc
trong tinh diu hat ngd gai gdm o-Pinene (83,04%), 0-Cymene
(5,66%), duraldehyde (5,64%), yTerpinene (3,55%) va carotol
(2,11%). Két qua danh gié hoat tinh khang vi sinh vét cho théy,
tinh dau hat ngo gai khang dugc 7 trén 7 chung vi sinh vt thir
nghiém bao gdom Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Salmonella typhimurium ATCC
13311, Staphylococcus aureus ATCC 25923, Bacillus cereus
ATCC 10876, Listeria innocua ATCC 33090 va ndm Candida
albicans HS1. Két qua thir hoat tinh khang oxy hoa béng phuong
phap DPPH cho biét tinh diu hat ngod gai c6 kha ning khang gbc
tu do v6i gid tri ICso = 170,90 pug.mL?

Tir khéa — Cay ngo gai; chung ct tinh dau; Eryngium foetidum
L.; tinh dau ngo gai.

1. Pit van dé

Ngo tau ¢6 tén goi khéc 1a ngd gai hay mui tau, tén tiéng
Anh duoc goi la spirit weed va Eryngium foetidum L. I tén
khoa hoc, thugc ho Hoa Tén [1-3]. Ngo gai dugc dung nhu
loai cdy gia vi phd bién trong am thuc ciia Viét Nam, An Do,
My, Thai Lan, Philippines, Campuchia, Nhat hay Uc [3].
Bén canh sir dung cho muc dich 4m thuc, n6 con la mot mat
hang quan trong trong cong nghi€p nudc hoa va my pham.
Mit khac, tinh dau ngo gai co gid tri kinh té cao trén thi
truong thuong mai qudc té [2]. Trong y hoc dén gian, ngd
gai dung diéu tri bong, dau tai, sbt, ting huyét ap, hen
suyén... Bén canh y hoc dan gian, nhitng nghién ctru khoa
hoc gan déy cho thay, tinh dau la ngo gai c6 tinh khang céc
vi sinh vat thir nghiém nhu Bacillus subtilis, Escherichia
coli, Pseudomonas aeruginosa, Salmonella typhi va Shigella
flexneri [1]. Cong trinh nghién ctru gan day (ndm 2022) cho
biét, tinh dau 14 ngd gai c6 kha ning diét bo canh cing c6
hai trong ndng san vi thé no dugc coi 1a thude trir sdu sinh
hoc [4]. Thém vao d6, dich trich methanol ngo gai c6 kha
nang khang oxi hoa tot, (1Cs0=31,45 pug.mL™), c6 kha ning
chéng béo phi va tiéu dudng trén thir nghiém in vitro [5].

Tuy nhién, cic nghién ciru di cong bd trén tinh dau hodc
cao chiét & bo phan 1a. Trong nghién ctru ndy, thanh phan
hoéa hoc va hoat tinh sinh hoc tinh diu cua bd phén hat gop
phén vao dir liéu nghién ciru khoa hoc ciia ngod gai dugc
phong phu thém. D6 cling 1a tinh méi cua nghién ciru nay.
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2. Phwong phap nghién ciru
2.1. Gidi phdu bé phin cay

Hat ngo gai dugc thu mua & thanh phé Can Tho, dem
vé rira sach, dé réo, sau do giai phau dé quan sat bo phan
chtra tinh dau theo phuong phap nhudm son phén — Iyc iod
va tién hanh quan sat bang kinh hién vi quang hoc Olympus
CH20: Duing dao lam cét hat thanh lat mong, ngam khoéng
20 phut trong nudc Javel nguyén chat. Sau thoi gian 20
phut, mﬁu dugc rira bang nude cat cho dén hét mui Javel.
Mau tiép tuc dwoc ngdm trong dung dich acid acetic 0,5%
khoang 20 phut dé gilr cho vach té bao vimg, rua lai béng
nudc cit dé loai hét acid acetic va ngdm mau trong son
phén - luc iod voi thoi gian 10 phut, sau d6 rira mau béng
nudc cat. Khi mau da nhuém mau thi chon mau rd dep quan
sat dudi kinh hién vi & d6 phong dai 4X va 10X [6].
2.2. Chung cit tinh diu

Hat ngd duogc rira sach, dé rao va xay nho, sau d6 dem
chung cat tinh diu bang phuong phap 16i cudn hoi nuéc
trén bo chung cat Clevenger véi ti 16 réin-long 1a 1:5 (g/mL)
trong thoi gian 8 gio. Tinh dau sau chung cat dugc lam
khan bing Na,SO4 va duoc khao sat chi s6 hoa ly, thanh
phf‘?m hoa hoc va hoat tinh sinh hoc.

2.3. Xdc dinh chi s6 héa Iy
- Cam quan: Cho tinh dau vao 6ng nghiém thity tinh
trong suot, ghi nhan mau sac va mui néu c6 [7]
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- X‘Yéc dinh ti trong: St dung dgng cu do ti trong chét
long d¢ x4c dinh ti trong cua tinh dau [8] .

- Chi so khﬁc xa: Nhé 1 giot tinh dau 1én bé mét kinh
cua khuc xa ké, doi két qua on Qinh va ghi nhan gia tri [9]

- Chi s6 acid: Cén 1 g tinh du vao erlen 125 mL, thém
SmL ethanol va vai giot dung dich phenolphthalein, chuan do
bang dung dich KOH. Chi s6 acid duoc tinh theo cong thurc:

IA=V xcx(56,11/m)
Trong do:

V la thé tich dung dich KOH di dung dé chuan d6 (mL);

¢ 1a nong d6 dung dich KOH (mol/L);

m 14 khéi lugng mau thi (g) [10].

- Chi s6 ester: Cac este c6 mit trong tinh dau dugc thuy
phéan bang nhiét voi mot luong du cua dung dich chgén
KOH trong ethanol. Luong kiém du dugc xdc dinh bang
chuan do nguoc v6i dung dich ~chuém HCI [11]

_ - Chi s6 xa phong hoa: Mau thir duoc xa phong hoa
bang cach dun sdi trong hé thong hoi luu ¢ lwong du dung
dich KOH trong ethanol, sau d6 chuan d6 lugng KOH bang
dung dich HCI [12].

2.4. Thanh phan héa hoc

Thanh pl}z‘?m hoa hoc dugc xdc dinh bang ky thuat sic ky
khi ghép khoi pho, str dung cot TG-SQC, 15m x 0,25mm X
0,25um, khi mang Heli, t@c d6 dong 0,8 mL/ phut, ché d6
ion hoa EI, vang khoi pho 35-400 amu, nhi¢t do 240°C va
thé tich tiém 1a 1pL [13].

2.5. Hoat tinh sinh hoc
2.5.1. Hoat tinh khdng oxy hoa

Phuong phap DPPH (1,1-diphenyl-2-picrylhydrazyl)
duoc chc_)n~dé xac dinh hoat tinh khang OXy héa. Po d6 hap
thu cQa mau thtr & budc song 515 nm dé xac dinh duoc %
te ché (1).

19 = (

Ag —4;
100
0 )
Trong dQ: 1%: N6ng do e ché; Ai: o héilp thu cta mau;
Ao: Do hap thu ciia DPPH khi khong c6 mau.

- Hoa tan tinh dau va ethanol theo ty 18 1/100 (v/v).

- DPPH hoa tan trong dung mdi ethanol & nong do
78 uM/mL.

Cho 180 pL dung dich DPPH ndng d6 78 pM phéan Ung
v6i 20 uL tinh déu da pha loang. Dung dich dugc tron déu,
thyc hién phan tmg ¢ dicu kién nhiét do phong trong bong
t6i thoi gian 30 phat, dem mau do dg hap thu ¢ budc song
515 nm. Tinh % trc ché | theo cbng thirc trén [14].

2.5.2. Hoat tinh khang vi sinh vdt

Hoat tinh khang vi SInh vat dugc thyc hién bing phuong
phép dia gidy, cAc gidng vi khuan thir nghiém bao gém
Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27853, Salmonella typhimurium ATCC 13311,
Staphylococcus aureus ATCC 25923, Bacillus cereus ATCC
10876, Listeria innocua ATCC 33090 va nim Candida
albicans HS1. Méi truong nudi cdy 1a moi truong long Luria-
Bertani (LB), méi truong dac LB ¢6 cho thém agar. Dich
khuin & ndng d6 khoang 4-5x108 CFU/mL duoc trdi 200 uL
16n bé mit dia petri c6 chira méi truong dic, dé kho. Sau do,
trdi 10 pL tinh dau 1én dia gidy vo khuan. Ding kep vo tring

dat dia gi?iy da tm tinh dau & cac néng d6 1én mat thach, sir
dung dbi chimg (-) 12 DMSO 1% va Tween 0,1%; ddi chimg
(+) 14 tetracyline 200 pg.mL™ (hogc nystatin 500 IU.mL™ dbi
voi ndm), dem  céc dia & 37°C tir 18-20 gid.

Quan sat va do dudng kinh cta vong vo khuan: Pudng
kinh vong v6 khuan > 6 mm: C6 hoat tinh khang vi sinh vt;
duong kinh vong vo khuan < 6 mm: Khdng ¢6 hoat tinh [15].

3. Két qua va thao luin
3.1. Quan sdt tiii chiva tinh dau

Hinh 1 cho biét tui tiét tinh dau hat ngo gai hinh bau
duc ndm sdu bén trong hat, tinh dau dugc tiét ra tir tai tiét
tao thanh 16p quanh tdi tiét. So sanh voi két qua quan sat
tai tinh dau trong 14 16t va 14 hiing lui thi quan sat nay cho
thdy lugng tinh dau c6 trong hat ngd gai 1a cao so véi tinh
dau trong 14 16t [6] va 14 hung lai [16] do tinh dau trong hat
ngd gai dang tai 16n, con tinh dau trong 14 16t va 14 hung lui
& dang 16ng nén it hon [16].

T

Hinh 1. Két qua gidi phdu hat ngo gai &
do phong dai 4X (a), 10X (b)
3.2. Xdc dinh chi sé héa ly
i Bing phuong phap chung cat 16i cudn hoi nudc, tinh
dau hat ngo gai thu dugc ¢6 mau vang, mui thom, mot s6
chi so duogc the hién & Bang 1.
Bing 1. Két qua xdc dinh chi s6 h6a ly tinh dau hat ngo gai

Chi sé hat (NC nay) La[1]
Mau vang nhat, mui
thom déc trung i
Ty trong d2J 0,8890 0,8931
Chi sb acid 1A 5,3856 29,32
Chi s6 savon hoa IS 11,8932 56,00
Chi s6 ester IE 6,5076 26,68

Nhan xét: Tinh dau hat ngo gai ¢6 ti trong nho hon 1,
pht hop v6i két qua thuc nghiém (tinh ddu nhe va nbi trén
mét nude). Chi s6 acid dung do luong ham luong acid béo
tu do, chi s6 xa phong cho biét ham luong acid béo tu do
va két hop dudi dang ester, chi sO cang cao cho biét kha
nang bién d6i clia mau cang cao. Trong nghién ctru ndy, chi
sd acid va chi s savon hoa thap (cac chi s6 savon hoa tham
khao khoang 168 — 265) cho biét tinh dau c6 chat lwong tdt,
it bi bién doi hay bi oxy hoa theo thoi gian [6], [12].

3.3. Xdc dinh thanh phan héa hoc

Thanh phan héa hoc tinh dau hat ngd dugc thé hién &
Bang 2.

Két qua phan tich GC — MS cho thiy, thanh phan hoa
hoc ciia ngd gai gdm 5 thanh phan: a-Pinene, o-Cymene,
duraldehyde, j~Terpinene va carotol. Trong do, a-Pinene
1a thanh phﬁn co trong nhiéu loai thuc vét c6 mui thom nhu
nhu bac ha, hiing qué, sai hd, 61, cam théo... N6 duoc biét
1a c6 didc tinh khang khuén, chéng di cin va khang sinh
[17-18]. Ngoai ra a-pinene 1a mot tac nhéan tiém niang dé
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didu tri cac bénh viém nhiém khac nhau [17-18]. y-
terpinene va o-cymene 1a thanh phan co trong dau ajowan,
da yén thao c6 tinh khang khuan S. aureus, B. subtilis, S.
epidermidis va E. coli. [19]. Bang 2 cho biét thanh phan
chinh trong hat ngo gai 1a a-Pinene chiém dén 83,04%,
trong khi (E)-2-Dodecenal 1a thanh phan nhiéu nhat trong
14 (57,79%) va duraldehyde chiém dén 53,14% c6 trong ré
ngo gai [1]. Piéu nay cho thy, thanh phan héa hoc & cac
bd phéan cay la khéc nhau.
Bing 2. Thanh phan héa hoc tinh ddu ngo gai

T Hat than va la Ré
(NC nay) [1] [1]
o1 a-Pinene (E)-2-Dodecenal Duraldehyde
(83,04%) (57,79%) (53,14%)
02 0-Cymene Lauraldehyde 13-Tetradecenal
(5,66%) (11,52%) (7,22%)
03 y-Terpinene 13-Tetradecenal (E)-2-Dodecenal
(3,55%) (8,99%) (7,14%)
04 Duraldehyde Cyclododecane Falcarinol
(5,64%) (7,22%) (8,06%)
Mesitylaldehyde

05 Carotol (2,11%) Lauric acid (2,32%) (4,82%)

3.4. Hogt tinh sinh hoc
3.4.1. Hoat tinh khdng oxy hoa

Hoat tinh chéng oxy héa duoc thyc hién bang phuong
phap DPPH, vitamin C (acid asborbic) duoc st dung lam
chat doi chirng duong. Phan tram rc ché goc ty do dugc
trinh bay ¢ Bang 3 va Bang 4.

Bing 3. Phan triim irc ché gc t do theo nong di ciia acid ascorbic

Ndng dé acid ascorbic, Phén trim trc ché gbe tw do,

pg.mL?! %
0 0,000
5 23,878 + 0,02
10 35,111 +0,01
15 41,876 +0,04
20 53,073 +£0,03
25 59,573 + 0,01

ICso ctia Vitamin C 1a 19,08 ug.mL"%. Két qua nay tuong
tu v6i mot s két qua xac dinh chi s6 ICsp cua céc nghién
ctru trude day: 20,89 ng.mL?1[20] va 16,32 ug.mL? [21].
Gia tri ICso ctia Vitamin C thap chimg to Vitamin C 1a mot
chat khang oxy hoa manh.

Két qua cho thdy, hiéu suat loai bo gbc tu do DPPH
cua tinh dau hat ngo gai ty 1¢ thuan véi ndng do tinh dau.
Khi ndng d¢ tinh dau tang tir 50 pg.mL™*dén 450 pg.mL™*
thi kha ning loai bo gbc tu do ciing ting dan tir 39,192%
dén 70,321%. Gia tri ICsp ctia tinh dau hat ngo gai dugc
xac dinh 1a 170,90 pg.mL? thong qua phuong trinh
y=0,0807x + 36,208, Rz = 0,980.

Gia tri ICso cuia tinh dau hat ngd gai (170,90 pg.mL™?)
cao hon cta Vitamin C (IC5=19,08 ng.mL™) 9 lan ching
t6 hoat tinh khang oxy hoa cua tinh dau hat ngo gai thip so
v6i Vitamin C 129 1an.

Tuy tinh diu hat ngo gai c6 kha ning khang oxy hoa
tuong ddi thip so voi vitamin C va dich trich methanol
(IC5=31,45 ug.mL?) [5], nhung hoat tinh khang oxy héa

clia tinh dau hat ngo gai cao hon mét s thao dugc trong
cac nghién ciru trude day nhu trén cao chiét methanol Ha
Thu O tring (ICs=349 pg/mL) [22] cao ethanol 14 nhau
(1C50=917,16 pg/mL [23].
Bing 4. Phin tram trc c‘hé gbc tr do theo néng dé ciia
tinh dau hat ngo gai

Nong dd tinh dau, pg.mL? Phn trim we ché gbe tw do, %

0 0,000

50 39,192 +1,19
150 48,795+ 0,34
250 56,369 + 0,48
350 67,240 £ 0,22
450 70,321 £ 0,09

3.4.2. Hoat tinh khang vi sinh vt
Két qua thir nghiém hoat tinh khang vi sinh vat duoc
béo cédo & Bang 5, va Hinh 2.

Hinh 2. Puong kinh v6 khudn ciia tinh ddu hat ngo ¢ cdc nong dg
pha lodng doi véi (a) Escherichia coli, (b) Pseudomonas;

(c) Salmonella typhimurium, (d) Staphylococcus aureus, (€) Bacillus
cereus, (f) Listeria innocua va (g) ndm Candida Albicans; doi
chiimg (<) 1a DMSO 1% va Polysorbate 80 0,1%; doi chitng (+) la
tetracyline 200 ug.mL! hodc nystatin 500 [U.mL™, scale bar 6 mm
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Bing 5. Két qua dwong kinh vong Khang khudn

Nong d¢ tinh dau/

Tén Puidng kinh vong khang khuin (mm)
10° 107 102
Bcneriora ol 8+002 7+000 6+0,00
Pse“d%‘g‘gsz"’;%;‘ggmosa 8+002 74000 6+0,00
Sa'm‘j&ﬁ'g‘ctyl%rgﬂ“”“m 7+012 6+000 60,00
SIApYIO0OeUs AUMeUS 71042 6000 600

B):?ggsl"gg%s 10+£0,33 6000 60,00
Hiteria inpocua 9+024 6+000 6+0,00
Candida albicans 18 +0,33 9+0,00 10+0,12

Ghi chi: D: Duong kinh vong vo khudn tinh bang mm
(néu D<6: khéng khang khudan; D > 6: khdng khuan) [15]

Stk dung doi chirng duwong la tetracyline 200 ug/mL,(doA’i v6i chiing
khudan) va Nystatin 500 1U.mL (@6i véi chiing nam), doi chitng
am la DMSO 1% +Tween 0,1%.

Tinh dau hat ngo gai & nguyén chat c6 kha ning trc ché
duoc 7 chung vi sinh vat thir nghiém bao gdm: Escherichia
coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853,
Salmonella typhimurium ATCC 13311, Staphylococcus
aureus ATCC 25923, Bacillus cereus ATCC 10876, Listeria
innocua ATCC 33090 va chung nim Candida albicans.

O ndng d6 10, tinh dau c6 kha ning te ché dugce 2 ching
khudn va 1 chung nim, khi ndng do tinh du loang 100 14n thi
khong thé hién kha niang khang khuén nhung van con kha
ning khang di véi nam Candida albicans (D= 10 mm). Két
qua thir hoat tinh khéang sinh ctia ngo gai ¢ by phan 14 ciing
cho thiy tinh dau 14 khang dbi vi khuan Shigella flexneri
(D=25 mm) va Bacillus subtilis (D= 20 mm) [1]. Tinh dau 1a
ngo gai & Cameroon va Mexico cling chiing minh kha nang
khang trén Listeria monocytogenes, Helicobacter pylori,
Escherichia coli, Pseudomonas aeruginosa, Staphylococcus
aureus va Streptococcus pneumoniae [3].

4. Két luan

Thanh phan chinh cua tinh diu hat ngd gai gom
o-Pinene, 0-Cymene, duraldehyde, jTerpinene va
carotol. Tinh dau c¢6 kha ning khang gbc tu do véi
ICs0 = 170,90 pg.mL. Két qua thir hoat tinh khang vi sinh
vt cho thay tinh dau thé hién hoat tinh khang d6i 6 ching
khuan (Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Salmonella typhimurium ATCC
13311, Staphylococcus aureus ATCC 25923, Bacillus
cereus ATCC 10876, Listeria innocua ATCC 33090) va
khang nam Candida albicans ngay khi da pha lodng
100 lan. Céc két qua nay cho thay kha niang tng dung ctia
tinh dau hat ngod vao cac nganh thuc phim va duoc phim,
nhét 1a cac san phdm khang nim Candida albicans.
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